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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silver oxide-carbon composite material, capable of raising charge and discharge 
efficiency and prolonging lifetime of a silver oxide secondary battery and to provide its producing method. 
SOLUTION: Formation of particle of silver oxide (I) and coating on the surface of the particle with the carbon particle are 
accomplished by adding alkaline solution to water solution of silver salt, containing a powder with an average diameter for 
carbon particle of 900 &angst; or smaller. According to the producing method, since the particle growth of silver oxide (I) 
(Ag20) is obstructed by the carbon particle, silver oxide-carbon composite material of a small average diameter coated over 
whole surface with carbon particles is obtained readily. 
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Japan Patent Office is not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A silver-oxide-graphite composite material characterized by coming to cover a silver-oxide (I) particle with a 
detailed carbon particle. 

[Claim 2] A silver-oxide-graphite composite material characterized by coming to cover said silver-oxide (I) particle with this 
carbon particle while a carbon particle detailed in a (silver-oxide I) particle is included. 

[Claim 3] Silver-oxide composite material given in either claim 1 to which the first [ an average of] particle diameter of said 
silver-oxide (1) particle is 1 .5 micrometers or less, and mean particle diameter of said carbon particle is characterized by 50A 
or more being 900A or less, or claim 2. 

[Claim 4] A silver-oxide-graphite composite material according to claim 1 to 3 characterized by specific resistance when a 
consolidation is carried out by pressure of 2 t/cm2 being 1000 or less ohm-cm. 

[Claim 5] Positive active material for silver-oxide rechargeable batteries characterized by consisting of a silver-oxide-graphite 
composite material according to claim 1 to 4. 

[Claim 6] A silver-oxide rechargeable battery characterized by coming to provide positive active material for silver-oxide 
rechargeable batteries according to claim 5. 

[Claim 7] A manufacture method of a silver-oxide-graphite composite material characterized by making the surface of said 

silver-oxide (I) particle cover said carbon particle, adding a basic solution in a silver salt aqueous solution containing carbon 

particle powder with a mean particle diameter of 900A or less, and depositing a silver-oxide (I) particle. 

[Claim 8] A manufacture method of a silver-oxide-graphite composite material characterized by making the surface of said 

silver-oxide (I) particle cover said carbon particle, adding a silver salt aqueous solution in a basic aqueous solution containing 

carbon particle powder with a mean particle diameter of 900A or less, and depositing a silver-oxide (1) particle. 

[Claim 9] A manufacture method of a silver-oxide-graphite composite material according to claim 7 or 8 characterized by 

making said carbon particle include in a (silver-oxide I) particle in case a silver-oxide (I) particle is deposited. 

[Claim 10] A manufacture method of a silver-oxide-graphite composite material according to claim 7 or 8 characterized by 

ranges of said A:B being 80:20-98:2 when a weight ratio of silver contained in said silver salt aqueous solution and said 

carbon particle powder is made into A:B (A is the weight of silver in a silver salt solution, and B is the weight of carbon 

particle powder). 

[Claim 1 1] A manufacture method of a silver-oxide-graphite composite material according to claim 7 to 10 characterized by 
drying the aforementioned silver-oxide (I) particle by which the surface was covered with a carbon particle below 90 degrees 
C. 

[Claim 12] A manufacture method of a silver-oxide-graphite composite material according to claim 7 to 10 characterized by 
carrying out the vacuum drying of the aforementioned silver-oxide (1) particle by which the surface was covered with a carbon 
particle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of the positive active 
material for a silver-oxide-graphite composite material and silver-oxide rechargeable batteries, and a silver-oxide-graphite 
composite material. 
[0002] 

[Description of the Prior Art] There are a silver-oxide primary cell and a silver-oxide rechargeable battery in the cell which 
uses a silver oxide as positive active material, among these, a silver-oxide primary cell - a positive electrode - what mixed as 
a mixture the powder of the silver oxide (I) which is positive active material, and (Ag20), and the carbon particle powder or 
silver NIKKE light powder which is an electric conduction assistant is used, although a silver oxide (I) and (Ag20) have low 
conductivity, it returns by advance of a discharge reaction - having - conductive metal silver (Ag) - becoming - a positive 
electrode - the conductivity of a mixture improves with advance of discharge. Moreover, carbon particle powder and silver 
NIKKE light powder act as electric conduction material in early stages of discharge, this - the early stages of discharge - 
setting -- a positive electrode -- since the content of the silver oxide (I) of a mixture and (Ag20) is high - a positive electrode 
-- since the conductivity of a mixture becomes low - the above-mentioned electric conduction assistant ~ adding ~ a positive 
electrode ~ it is because it is necessary to raise the conductivity of a mixture. 

[0003] on the other hand - a silver-oxide rechargeable battery - a silver-oxide primary cell - the same - a positive electrode 
- at the time of discharge, a conductive low silver oxide (I) and (Ag20) are returned to a mixture even to conductive high 
metal silver (Ag) including the silver-oxide (1) {Ag20) powder which is positive active material, and the carbon particle 
powder which is an electric conduction assistant, and metal silver (Ag) oxidizes to a silver oxide (I) and (Ag20) at the time of 
charge. As for the reversible oxidation reduction reaction between this metal silver and a silver oxide (I), a reaction advances 
towards the interior of each particle from the surface of a metal silver granule child or a silver-oxide (I) particle. Therefore, 
when especially charge-and-discharge depth is deep, a conductive low silver oxide (I) forms in a metal silver granule child's 
surface thickly, and there is a possibility that electronic transfer may become difficult and it may become impossible to fiilly 
charge, 

[0004] Then, by making small mean particle diameter of a silver-oxide (I) particle with 0.1-0,3 micrometers, effect of the 
conductive fall accompanying a deposit of a silver oxide (I) is made as small as possible, and invention about the silver-oxide 
rechargeable battery which was made to advance charge smoothly by this and has improved the charge-and-discharge 
property is indicated (JP,57-1 1 1955,A). 
[0005] 

[Problem(s) to be Solved by the Invention] however - the conventional silver-oxide rechargeable battery - a positive 
electrode - a mixture - the case where the carbon particle powder contained in inside ♦*** - it is - a positive electrode - a 
mixture — there was a problem that the whole conductivity could not be raised. 

[0006] Moreover, in aforementioned JP,5 7- 1 1 1955,A, only an a maximum of 7 cycle degree can carry out the charge and 
discharge also of the charge and discharge test with a charge-and-discharge depth of 50%, but it has come to obtain a cell with 
it, [ a short cycle life and ] [ practical ] since the silver oxide (I) this [ whose ] is an insulating material in the charge last stage 
deposits - a positive electrode ~ it was for the conductivity of a mixture to fall. 
^ [0007] this invention is made in view of the above-mentioned situation - having ~ a positive electrode - the conductivity of a 
mixture is raised, and charge-and-discharge effectiveness of a silver-oxide rechargeable battery is made high, and it aims at 
offering the silver-oxide-graphite composite material which can be lengthened and its manufacture method of a cycle life. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention adopted the following 
configurations. A silver-oxide-graphite composite material of this invention is characterized by coming to cover a silver-oxide 

(I) partjcle with a detailed carbon particle. Moreoverra silver-oxide-graphite composite material of-this invend 

characterized by coming to cover said silver-oxide (1) particle with this carbon particle while a carbon particle detailed in a 
(silver-oxide I) particle is included. 

[0009] As for the first [ an average of] particle diameter of said silver-oxide (I) particle, it is desirable that it is 1 .5 
micrometers or less, and, as for mean particle diameter of said carbon particle, it is desirable that it is [ 50A or more ] 900A or 
less. Moreover, as for the first [ an average of] particle diameter of said silver-oxide (I) particle, it is more desirable that it is 



0. 1 micrometer or more ] 1.5 micrometers or less, and it is still more desirable that it is [ 0.2 micrometer or more ] 1 .0 
micrometers or less. Moreover, as for mean particle diameter of said carbon particle, it is more desirable that it is [ lOOA or 

more ] 5 00 A or less. 

[0010] This silver-oxide-graphite composite material on the surface of a silver-oxide (I) particle [ whether covering formation 
of the carbon particle is carried out uniformly, and ] Or while a carbon particle is included inside a silver-oxide (I) particle, it 
comes to carry out covering formation of the carbon particle on the surface of a silver-oxide (I) particle. Since a conductive 
network will be formed of a carbon particle if consolidation of the powder of this silver-oxide-graphite composite material is 
carried out When this silver-oxide-graphite composite material is used as positive active material for silver-oxide 
rechargeable batteries, even if a silver oxide generates with advance of charge, specific resistance of positive active material 
does not become high, and charge-and-discharge effectiveness of a silver-oxide rechargeable battery can be made high. 
Moreover, if the first [ an average of] particle diameter of a silver-oxide (1) particle is the above-mentioned range, a 
charge-and-discharge reaction can be advanced efficiently and charge-and-discharge effectiveness of a silver-oxide 
rechargeable battery can be made high. 

[001 1] Moreover, a silver-oxide-graphite composite material of this invention has that desirable whose specific resistance 
when carrying out a consolidation by pressure of 2 t/cm2 is 1000 or less ohm-cm, and what is 300 or less ohm-cm is more 
desirable. 

[0012] a positive electrode of a silver-oxide rechargeable battery [ in / since specific resistance at the time of consolidation 
was 1000 or less ohm-cm, when this silver-oxide-graphite composite material is used as positive active material for 
silver-oxide rechargeable batteries according to this silver-oxide-graphite composite material / the charge last stage ] - 
specific resistance of a mixture can be made low and charging efficiency can be made high. 

[00 1 3] Positive active material for silver-oxide rechargeable batteries of this invention consists of the above-mentioned 
silver-oxide-graphite composite material. And a silver-oxide rechargeable battery of this invention comes to provide positive 
active material for the above-mentioned silver-oxide rechargeable batteries, since this silver-oxide rechargeable battery 
possesses the above-mentioned positive active material - a positive electrode - while being able to make conductivity of a 
mixture high and being able to make charge-and-discharge effectiveness high, a cycle life can be developed sharply. 
[0014] It is characterized by making the surface of said silver-oxide (I) particle cover said carbon particle, a manufacture 
method of a silver-oxide-graphite composite material of this invention adding a basic solution in a silver salt aqueous solution 
containing carbon particle powder with a mean particle diameter of 900A or less, and depositing a silver-oxide (I) particle. 
Moreover, the surface of said silver-oxide (I) particle may be made to cover said carbon particle, adding a silver salt solution 
in a basic aqueous solution containing carbon particle powder with a mean particle diameter of 900A or less, and depositing a 
silver-oxide (I) particle. If said carbon particle has suspended in a silver salt aqueous solution, in case a silver-oxide (1) 
particle is deposited, it will become that it is easy to make said carbon particle include in a (silver-oxide I) particle. 
[0015] As the above-mentioned carbon particle, 900A or less of 50A or more 900A or less of mean particle diameter, such as 
a carbon black particle, a mesophase pitch particle, a pitch particle, and a graphite particle, of lOOA or more thing 500A or 
less is more preferably good preferably. Moreover, aqueous solutions, such as a silver nitrate, can be illustrated as the 
above-mentioned silver salt aqueous solution. Furthermore, as the above-mentioned basic solution, basic aqueous solutions, 
such as a potassium hydroxide and a sodium hydroxide, can be illustrated. 

[0016] For example, if basic solutions, such as a potassium-hydroxide aqueous solution, are added in silver salt aqueous 
solutions, such as a silver-nitrate aqueous solution, a silver oxide (I) and (Ag20) deposit. If a carbon particle detailed in a 
silver salt solution is added in the state of suspension, grain growth of a silver-oxide (1) (Ag20) particle will be checked by 
carbon particle, and mean particle diameter of a silver-oxide (I) particle will become small. Furthermore, a suspended carbon 
particle carries out deposition to the surface of a silver-oxide (1) particle, and a silver-oxide (I) particle is covered with a 
carbon particle. Moreover, in case a silver-oxide (I) particle deposits, a carbon particle may be incorporated in a (silver-oxide 
1) particle. Therefore, according to a manufacture method of a silver oxide for these silver-oxide rechargeable batteries, mean 
particle diameter is small and a silver-oxide (I) particle by which the whole surface was covered with a carbon particle can be 
obtained easily. 

[0017] Moreover, when a weight ratio of silver contained in said silver salt aqueous solution and said carbon particle powder 
is made into A:B (A is the weight of silver in a silver salt solution, and B is the weight of carbon particle powder), it is 
desirable that ranges of said A:B are 80:20-98:2. Moreover, as for above-mentioned A:B, it is more desirable that it is 
88: 12-96:4. If a weight ratio of carbon particle powder and silver is in above-mentioned within the limits, the (silver-oxide I) 
particle surface can be made to cover a carbon particle uniformly. 

[001 8] Furthermore, it is desirable to dry preferably the 90 degrees C or less of the aforementioned silver-oxide (I) particles 
by which the surface was covered with a carbon particle below 70 degrees C. As for a desiccation ambient atmosphere at this 
time, it is desirable to carry out in atmospheric air or an inert gas ambient atmosphere. Moreover, the vacuum drying of the 
aforementioned silver-oxide (I) particle by which the surface was covered with a carbon particle may be carried out. As for 
^ drying temperature at the time of carrying out a vacuum diying,. it isdesirabletpconsider as 70^degrees C or less, and it may 
carry out freeze-dry lyophilization. — --^ 

[0019] If it dries within the limits of the above-mentioned conditions, a carbon particle and a silver-oxide (I) particle will not 
carry out the combustion reaction of the aforementioned silver-oxide (I) particle by which the surface was covered with a 
carbon particle during desiccation. 
[0020] 



[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. It 
comes to cover this invention silver-oxide-graphite composite material with a carbon particle with a detailed silver-oxide (I) 
(Ag20) particle. Moreover, while a carbon particle with the silver-oxide-graphite composite material of this invention 
detailed in a (silver-oxide I) particle is included, you may come to cover said silver-oxide (I) particle with a carbon particle. 
[0021] As for the silver-oxide-graphite composite material of this invention, it is desirable for it to be used as positive active 
material of a silver-oxide primary cell or a silver-oxide rechargeable battery, and to be used especially for a silver-oxide 
rechargeable battery. When this silver-oxide-graphite composite material is used for a silver-oxide primary cell, a silver oxide 
(I) and (Ag20) are returned even to conductive metal silver (Ag) in the case of discharge. Moreover, when a 
silver-oxide-graphite composite material is used for a silver-oxide rechargeable battery, a silver oxide (I) and (Ag20) are 
returned even to conductive metal silver (Ag) at the time of discharge, and metal silver (Ag) oxidizes to a silver oxide (I) and 
(Ag20) at the time of charge. As for the reversible oxidation reduction reaction between the metal silver in a silver-oxide 
rechargeable battery, and a silver oxide (I), a reaction advances towards the interior of each particle from the surface of a 
metal silver granule child or a silver-oxide (I) particle. Therefore, when especially charge-and-discharge depth is deep, the 
silver oxide (I) which is an insulating material forms in a metal silver granule child's surface thickly, and there is a possibility 
that electronic transfer may become difficult and it may become impossible to fully charge. 

[0022] So, the silver-oxide-graphite composite material which comes to carry out covering formation of the carbon particle 
uniformly consisted of this inventions on the surface of a silver-oxide (I) particle, the powder of this silver-oxide-graphite 
composite material carries out consolidation - having — the positive electrode of a silver-oxide rechargeable battery - if a 
mixture is formed, a conductive network will be formed of a carbon particle. Therefore, even if the silver oxide which is an 
insulating material generates with advance of charge, the specific resistance of the silver-oxide-graphite composite material 
itself does not become high by the conductive network of a carbon particle, and charge-and-discharge effectiveness can be 
made high. Moreover, if a carbon particle is included in a (silver-oxide I) particle, the conductivity of the (silver-oxide I) 
particle itself can be raised, the specific resistance of the silver-oxide-graphite composite material itself will not become high, 
and charge-and-discharge effectiveness of a silver-oxide rechargeable battery can be made high. 
[0023] Moreover, as for a carbon particle, it is desirable to cover the surface of a silver-oxide (I) particle to homogeneity 
uniformly. If a carbon particle does not cover a silver-oxide (I) particle uniformly, since a carbon particle will segregate, it 
will become impossible to form a uniform conductive network and charge-and-discharge effectiveness will fall, it is not 
desirable. 

[0024] 0.1 micrometers or more 1.5 micrometers or less of 1.5 micrometers or less of first [ an average of] particle diameter 
of a silver-oxide (I) particle of the silver-oxide-graphite composite material of this invention are more preferably good in it 
being 0.2-micrometer or more thing 1.0 micrometers or less still more preferably. If the first [ an average of] particle size of a 
silver-oxide (I) particle exceeds 1.5 micrometers, since a silver oxide (I) will cover metal silver thickly at the time of charge, 
it will become impossible to oxidize metal silver more than it, a charge reaction will be checked and charge-and-discharge 
effectiveness will fall, it is not desirable. Moreover, since even the metal silver a part of whose silver' oxide (I) is a discharge 
product about a silver-oxide (I) particle as the first [ an average of] particle size is less than 0.1 micrometers will be returned 
by the wrap carbon particle and the rate of self-discharge of a silver-oxide rechargeable battery becomes high, it is not 
desirable. If the first [ an average of] particle diameter of a silver-oxide (I) particle is within the limits of the above, a 
charge-and-discharge reaction can be advanced efficiently and charge-and-discharge effectiveness can be made high. 
[0025] Moreover, as for the mean particle diameter of a wrap carbon particle, it is desirable that it is 50A or more 900A or 
less about a silver-oxide (I) particle, and it is more desirable that it is [ lOOA or more ] 500A or less. Since the activity of a 
carbon particle becomes it very high that the mean particle diameter of a carbon particle is less than 50A, there is a possibility 
of returning a silver oxide (I) to metal silver and the rate of self-discharge of a silver-oxide rechargeable battery becomes 
high, it is not desirable. Moreover, since it becomes impossible for a carbon particle to cover a silver-oxide (I) particle 
uniformly and it becomes impossible to form a conductive network when the mean particle diameter of a carbon particle 
exceeds 900A, it is not desirable. 

[0026] Moreover, as for the silver-oxide-graphite composite material of this invention, it is desirable that the specific 
resistance when carrying out a consolidation by the pressure of 2 t/cm2 is 1000 or less ohm-cm, and it is more desirable that 
they are 300 or less ohm-cm. if specific resistance exceeds 1000 ohm-cm — the positive electrode of a silver-oxide 
rechargeable battery - since the conductivity of a mixture will fall and charge-and-discharge effectiveness falls, it is not 
desirable. Specific resistance is greatly influenced by the covering condition of a wrap carbon particle in a silver-oxide (I) 
particle. That is, specific resistance will become high if a carbon particle is unevenly distributed on the surface of a 
silver-oxide (1) particle. As for a carbon particle, it is desirable also from this to cover a silver-oxide (I) particle to 
homogeneity uniformly. 

[0027] The above-mentioned silver-oxide-graphite composite material can be suitably used as positive active material of a 
silver-oxide rechargeable battery. As a silver-oxide rechargeable battery, the so-called carbon button type of silver-oxide 
-rechargeable battery can be illustrated here, that the silver-oxide-graphite composite^ invention of this 

silver-oxide rechargeable battery is independent, or the positive electrode which fabricated to the pellet type wharadded 
electric conduction assistants, such as a graphite, to silver-oxide-graphite composite material powder — it is constituted by a 
mixture, negative-electrode gel zinc, a separator, the electrolytic solution, and the cell container that contains these. 
[0028] Negative-electrode gel zinc comes to mix the **-ized zinc powder which added and amalgamated mercury for 
example, into zinc powder, gelling agents, such as a carboxymethyl cellulose, and the electrolytic solution. Moreover, what 



dissolved the zinc oxide in the aqueous solutions or these mixed solutions of the either a sodium hydroxide or the potassium 
hydroxides can be used for the electrolytic solution. Furthermore, a separator is constituted considering cellophane as a 
subject, in order to prevent diffusion of complex ion, carries out the laminating of the polyethylene graft-ization-processed, 
for example to cellophane, and is constituted. 

[0029] Next, the manufacture method of the silver-oxide-graphite composite material of this invention is explained. The 
manufacture method of the silver-oxide-graphite composite material of this invention is a thing of making the surface of said 
silver-oxide (I) particle cover said carbon particle, depositing a silver-oxide (I) particle by adding a basic solution in the silver 
salt aqueous solution containing carbon particle powder with a mean particle diameter of 900A or less. As for a carbon 
particle, having suspended in a silver salt aqueous solution is desirable. Moreover, a silver salt nature solution may be added 
in the basic aqueous solution containing carbon particle powder with a mean particle diameter of 900A or less. Moreover, in 
case a silver-oxide (I) particle is deposited, said carbon particle may be made to include in a (silver-oxide I) particle. 
[0030] For example, if basic solutions, such as a potassium-hydroxide aqueous solution, are added in silver salt aqueous 
solutions, such as a silver-nitrate aqueous solution, a silver oxide (I) and (Ag20) deposit. Here, if the carbon particle detailed 
in a silver salt solution is added in the state of suspension, grain growth of a silver-oxide (I) (Ag20) particle will be checked 
by the carbon particle, and the mean particle diameter of a silver-oxide (I) particle will become small. Furthermore, the 
suspended carbon particle carries out deposition to the surface of a silver-oxide (I) particle, and a silver-oxide (I) particle is 
covered with a carbon particle. Moreover, in case a silver-oxide (I) particle deposits, a carbon particle may be incorporated in 
a (silver-oxide I) particle. Therefore, according to the manufacture method of this silver-oxide-graphite composite material, 
mean particle diameter is small and the silver-oxide (I) particle by which the whole surface was covered with the carbon 
particle can be obtained easily. 

[003 1] As the above-mentioned carbon particle, 900A or less of 50A or more 900A or less of mean particle diameter, such as 

a carbon black particle, a mesophase pitch particle, a pitch particle, and a graphite particle, of lOOA or more thing 500A or 
less is more preferably good preferably. Since there is a possibility of the activity of a carbon particle becoming very high, 
and there being a possibility that a carbon particle may light, at the time of desiccation of the silver oxide (I) mentioned later, 
and returning a silver oxide (I) to metal silver when the mean particle diameter of a carbon particle is less than 50A, it is not 
desirable. Moreover, since there is a possibility that it may become impossible to check grain growth of a silver oxide (I) 
effectively, and a silver-oxide (1) particle may ****** and there is a possibility that it may become impossible to cover a 
silver-oxide (1) particle with a carbon particle uniformly, and it may become impossible to form a conductive network in case 
a silver oxide (I) is made to generate when the mean particle diameter of a carbon particle exceeds 900 A, it is not desirable. 
[0032] Moreover, as the above-mentioned silver salt aqueous solution, silver salt aqueous solutions, such as a silver nitrate, 
can be illustrated. Furthermore, as the above-mentioned basic solution, basic aqueous solutions, such as a potassium 
hydroxide and a sodium hydroxide, can be illustrated. 

[0033] Moreover, when the weight ratio of the silver contained in a silver salt aqueous solution and said carbon particle 
powder is made into A:B (A is the weight of the silver in a silver salt solution, and B is the weight of carbon particle powder), 
it is desirable that the ranges of said A:B are 80:20-98:2, and it is more desirable that it is 88:12-96:4. a weight ratio - if a 
silver weight ratio (A) becomes small rather than the case of A:B=80:20, since the moldability of the silver-oxide-graphite 
composite material obtained will fall - the powder of a silver-oxide-graphite composite material - a consolidation ~ carrying 
out - a positive electrode - the time of fabricating a mixture ~ a positive electrode - a mixture - a crack ~ easy - since it 
becomes, it is not desirable. Moreover, since it becomes impossible for the amount of carbon particles to be able to be 
insufficient, and for a carbon particle to be unevenly distributed to a silver-oxide (I) particle, and to make the (silver-oxide 1) 
particle surface cover a carbon particle to homogeneity uniformly when a silver weight ratio (A) becomes large rather than the 
case of A:B=98:2, it is not desirable. If the weight ratio of carbon particle powder and silver is in above-mentioned within the 
limits, the silver-oxide-graphite composite material which could make the (silver-oxide I) particle surface cover a carbon 
particle unifonnly, and was excellent in the moldability will be obtained. 

[0034] It is desirable that the 40 or more g/L range of the concentration of the silver contained in a silver salt aqueous solution 
is 700 or less g/L, and, specifically, it is more desirable that it is the 200 or more g/L range of 500 or less g/L. Moreover, it is 
desirable that the 3 or more g/L range of the concentration of the carbon particle powder contained in a silver salt aqueous 
solution or a basic aqueous solution is 60 or less g/L, and it is more desirable that it is the 10 or more g/L range of 30 or less 
g/L. 

[0035] As for the silver-oxide (I) particle covered with the carbon particle, drying below 70 degrees C is preferably desirable 
90 degrees C or less. As for the desiccation ambient atmosphere at this time, it is desirable to carry out in atmospheric air or 
an inert gas ambient atmosphere. Since there is a possibility of there being a possibility that a carbon particle may light and 
returning a silver oxide (I) to metal silver when drying temperature exceeds 90 degrees C, it is not desirable. 
[0036] Moreover, it is more desirable to replace with the above-mentioned stoving and to carry out the vacuum drying of the 
silver-oxide (I) particle covered with the carbon particle. As for the drying temperature at the time of carrying out a vacuum 

- dry ing, it is desirable to consider as that [ 70 degrees C or less ], and it may carry out freeze drying. In order to react.if a _ 

carbon particle is heated, to tend to return a silver oxide (I) and to prevent this reaction, it is still more effective the vacuum 
drying in a room temperature or a low-temperature vacuum drying 10 degrees C or less, and to perform freeze-dry 
lyophilization -5 degrees C or less. 

[0037] A silver-oxide-graphite composite material can be dried without a carbon particle and a silver-oxide (1) particle 
reacting, if the silver-oxide (I) particle covered with the carbon particle is dried within the limits of the above-mentioned 



conditions. 

[0038] Since a conductive network will be formed of a carbon particle if it comes to carry out covering formation of the 
carbon particle uniformly and consolidation of this powder is carried out to the surface of a silver-oxide (I) particle, even if a 
silver oxide generates the above-mentioned silver-oxide-graphite composite material with advance of charge, the specific 
resistance of a silver-oxide-graphite composite material does not become high, and it can make charge-and-discharge 
effectiveness high. 

[0039] Moreover, since the carbon particle which grain growth of a silver-oxide (1) (Ag20) particle was checked by the 
carbon particle, and has suspended fiirther carries out deposition to the surface of a silver-oxide (I) particle according to the 
manufacture method of the above-mentioned silver-oxide-graphite composite material, mean particle diameter is small and the 
silver-oxide-graphite composite material with which the whole surface consists of a silver-oxide (I) particle covered with the 
carbon particle can be obtained easily. 
[0040] 

[Example] (Manufacture of the silver-oxide-graphite composite material of examples 1-5) Silver concentration supplied 
carbon black with a mean particle diameter of 50-900A to the silver-nitrate aqueous solution which is 400 g/L, and considered 
as the suspension condition. Stirring this silver nitrate solution, the sodium-hydroxide aqueous solution of 5 conventions was 
added until the silver-nitrate aqueous solution was set to pH13, and the silver oxide (I) was deposited. In addition, when 
adding a sodium-hydroxide aqueous solution in a silver-nitrate aqueous solution, the temperature control was performed so 
that solution temperature might maintain 25 degrees C. Next, after repeating a decantation and stirring washing by distilled 
water by a unit of 7 times to this silver oxide (I), stoving or a vacuum drying was performed, thus, the silver-oxide-graphite 
composite material of examples 1-5 ~ having manufactured . Correspondence of the mean particle diameter of each 
silver-oxide-graphite composite material and carbon black is shown in a table 1. Moreover, the weight ratio of the silver in a 
silver-nitrate aqueous solution and carbon black is collectively shown in a table 1. Furthermore, desiccation conditions are 
collectively shown in a table 1. 

[0041] (Manufacture of the silver-oxide-graphite composite material of the examples 1-4 of a comparison) Silver 
concentration stirring the silver-nitrate aqueous solution of 40 g/L, the sodium-hydroxide aqueous solution of 0,5 conventions 
was added until the silver-nitrate aqueous solution was set to pH12, and the silver oxide (I) was deposited. In addition, when 
adding a sodium-hydroxide aqueous solution in a silver-nitrate aqueous solution, the temperature control was performed so 
that solution temperature might maintain 8 degrees C. Next, carbon black was blended dryly, after repeating a decantation and 
stirring washing by distilled water 7 tinies to this silver oxide (I) and carrying out stoving at 160 degrees C. Thus, the silver 
oxide of the example 1 of a comparison was manufactured. Manufacture conditions are shown in a table 1. Furthermore, the 
silver-oxide-graphite composite material of the examples 2-4 of a comparison was manufactured like examples 1-5 except 
having changed the weight ratio of silver and carbon black, and the mean particle diameter of carbon black. Manufacture 
conditions are shown in a table 1 , 

[0042] The silver oxide of examples 1-5 and the example 1 of a comparison was observed with the scanning electron 
microscope (SEM). The SEM photograph of the example 1 photoed at this time and the example 1 of a comparison is shown 
in drawing 1 and drawing 2 . It turns out that the surface of the silver-oxide-graphite composite material of an example 1 is 
uniformly covered with the detailed carbon black particle with a particle size of about 200A so that clearly from drawing 1 . 
Moreover, it is presumed that the bottom of a carbon black particle is a silver oxide (I), and it turns out that the primary [ an 
average of] particle diameter is about 1 micrometer. Moreover, the primary [ an average of] particle diameter of the silver 
oxide (I) which constitutes the silver-oxide-graphite composite material of examples 2-5 is as being shown in a table 2, and it 
turns out that all are 1.5 micrometers or less. On the other hand, in the surface of the silver oxide of the example 1 of a 
comparison, a grain-like particle was not seen at all, and the primary [ an average of] particle diameter of this silver oxide 
was 0.3 micrometers from a table 2. 

[0043] Next, the consolidation object of the shape of a rectangular parallelepiped of 3mmx2.7mmx30mm magnitude was 
acquired by putting Ig of powder of the silver-oxide-graphite composite material of examples 1-5 and the examples 1-4 of a 
comparison into shaping metal mold, respectively, and carrying out a consolidation by the pressure of 2 t/cm2. In addition, in 
the example 1 of a comparison, the consolidation of the carbon black of 5 % of the weight of 500A mean particle diameter 
was added and carried out to the silver oxide of the example 1 of a comparison. And specific resistance was measured for the 
electrode for specific resistance measurement by installation and 4 terminal method on each consolidation object. A result is 
shown in a table 2. Specific resistance is 1000 or less ohm-cm, and it turns out that each silver-oxide-graphite composite 
material of examples 1-5 is smaller than the specific resistance of the silver oxide of the examples 1-3 of a comparison so that 
clearly from a table 2. 

[0044] the carbon black which it added that it was not involved that carbon black is added by the silver oxide of the example 
1 of a comparison, either, but specific resistance became higher than the silver-oxide-graphite composite material of examples 
1-5 distributes to homogeneity - not having ~ consolidation ~ since it was unevenly distributed in the inside of the body, it is 

presumed because a uniform conductive network was not formed. Moreover, it is silver:CB=99: 1 , since the weight ratio of 

carbon black was small, as for the silver oxide of the example 2 of a comparison, the weight ratio of the silver at the time of 
manufacture and carbon black (CB) cannot cover the surface of a silver-oxide particle with carbon black uniformly, but 
specific resistance is considered to have become high. Furthermore, since the silver oxide of the example 3 of a comparison 
has the mean particle diameter of carbon black as excessive as 1500 A, it cannot cover the surface of a silver-oxide particle 
with carbon black uniformly, but is considered that specific resistance became high. 



[0045] next, the powder of the silver-oxide-graphite composite material of examples 1-5 and the examples 1-4 of a 
comparison a consolidation - carrying out - a disc-like positive electrode with a diameter [ of 1 1mm ], and a thickness of 
2mm it considered as the mixture. In addition, in the example 1 of a comparison, the carbon black of 5 % of the weight of 
500A mean particle diameter other than a silver oxide was added/Moreover, the carboxymethyl cellulose and the 
sodium-hydroxide aqueous solution were added into the **-ized zinc powder which contains lead 0.5% of the weight, and it 
considered as negative-electrode gel zinc, these positive electrodes - while containing a mixture and negative-electrode gel 
zinc in a cell container - a positive electrode - the silver-oxide rechargeable battery of a carbon button mold with a diameter 
[ of 1 1 .6mm ] and a height of 4.2mm was manufactured by isolating a mixture and negative-electrode gel zinc with the 
separator made from cellophane, and adding the electrolytic solution which contains a little zinc oxide in 30 more% of the 
weight of a sodium hydroxide. 

[0046] Charge and discharge were performed for the obtained cell for 3mA of charging currents, and charging-time 40 hours 
on condition that 3mA of discharge currents, and discharge-fmal-voltage l.OV. 5 when making first time discharge capacity 
into 1 00% and the 1 0 or 20th discharge capacity factor are shown in a table 2. The 1 0th discharge capacity of the silver-oxide 
rechargeable battery of the example 1 of a comparison has turned into about 29% of the discharge capacity which is the 1st 
time to the 20th discharge capacity of the silver-oxide rechargeable battery of examples 1-5 being 70% or more of the 
discharge capacity which is the 1st time so that clearly from a table 2. Therefore, according to the silver-oxide-graphite 
composite material of examples 1-5, charge-and-discharge effectiveness is higher than the silver oxide of the example 1 of a 
comparison, and it turns out that a cycle life can constitute a long silver-oxide rechargeable battery. Moreover, since it is high, 
as for the silver oxide cell of the example 2 of a comparison, and the example 3 of a comparison, no specific resistance of a 
siiver-oxide-graphite composite material can perform charge and discharge smoothly, but it is thought that discharge capacity 
fell. Furthermore, with the silver oxide cell of the example 4 of a comparison, since the drying temperature at the time of 
manufacturing a silver-oxide-graphite composite material was as high as 90 degrees C, a part of silver oxide is returned, silver 
deposits, and it is thought that discharge capacity fell by this. 
[0047] 
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[0048] 
[A table 2] 
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[0049] 

[Effect of the Invention] As mentioned above, as explained to details, since a conductive network will be fomed of a carbon 
particle if covering formation is carried out, a carbon particle becomes the surface of a silver-oxide (I) particle uniformly and 
consolidation of the powder of this silver-oxide-graphite composite material is carried out, even if a silver oxide generates the 
silver-oxide-graphite composite material of this invention with advance of charge, the specific resistance of a 
silver-oxide-graphite composite material does not become high, and it can make high charge-and-discharge effectiveness of a 
silver-oxide rechargeable battery. Moreover, since the first [ an average of] particle diameter of a silver-oxide (I) particle is 
1.5 micrometers or less, a charge-and-discharge reaction can be advanced efficiently and charge-and-discharge effectiveness 
of a silver-oxide rechargeable battery can be made high. Moreover, since the mean particle diameter of a wrap carbon particle 
is 900A or less about a silver-oxide (I) particle, a silver-oxide (I) particle can be uniformly covered with a carbon particle. 
[0050] moreover, the positive electrode of the silver-oxide rechargeable battery in the charge last stage since the specific 
resistance at the time of consolidation is 1000 or less ohm-cm according to the silver-oxide-graphite composite material of 
this invention ~ specific resistance of a mixture can be made low and charging efficiency of a silver-oxide rechargeable 
battery can be made high, in addition ~ since the silver-oxide-graphite composite material of this invention is once granulated 
~ a positive electrode ~ a mixture can also be manufactured. 

[0051] Moreover, since a carbon particle comes uniformly to provide the positive active material which comes to carry out 
covering formation on the surface of a silver-oxide (I) particle, the silver-oxide rechargeable battery of this invention can 
develop a cycle life sharply while being able to make charge-and-discharge effectiveness high. 

[0052] The manufacture method of the silver-oxide-graphite composite material of this invention Since the surface of this 
particle is made to cover with said carbon particle while forming a silver-oxide (1) particle by adding a basic solution into the 
silver salt aqueous solution containing carbon particle powder with a mean particle diameter of 900A or less Grain growth of 
a silver-oxide (1) (Ag20) particle is checked by the carbon particle, the carbon particle suspended further carries out 
deposition to the surface of a silver-oxide (I) particle, mean particle diameter is small and the silver-oxide (I) particle by 
which the whole surface was covered with the carbon particle can be obtained easily. 

[0053] Moreover, since the ranges of said A:B are 80:20-98:2 when the weight ratio of the silver contained in said silver salt 
aqueous solution and said carbon particle powder is made into A:B (A is the weight of the silver in a silver salt solution, and 
B is the weight of carbon particle powder), the (silver-oxide I) particle surface can be made to cover a carbon particle 
uniformly. 

[0054] Furthermore, if a vacuum drying is carried out, ignition of a carbon particle or the reduction of** which dries the 
silver-oxide (I) particle covered with the carbon particle below 90 degrees C, or a silver oxide (I) by the carbon particle can 
be prevented. 



[Translation done.] 



